Memory for contextual fear conditioning relies upon the retrosplenial cortex (RSC) regardless of how long ago conditioning occurred, whereas areas connected to the RSC, such as the dorsal hippocampus (DH) and anterior cingulate cortex (ACC) appear to play time-limited roles. To better understand whether these brain regions functionally interact during memory processing and how the passage of time affects these interactions, we simultaneously recorded local field potentials (LFPs) from these three regions as well as anterior dorsal thalamus (ADT), which provides one of the strongest inputs to RSC, and measured coherence of oscillatory activity within the theta (4-12 Hz) and gamma (30-80 Hz) frequency bands. We identified changes of theta coherence related to encoding, retrieval, and extinction of context fear, whereas changes in gamma coherence were restricted to fear extinction. Specifically, exposure to a novel context and retrieval of recently acquired fear conditioning memory were associated with increased theta coherence between RSC and all three other structures. In contrast, RSC-DH and RSC-ADT theta coherence were decreased in mice that successfully retrieved, relative to mice that failed to retrieve, remote memory. Greater RSC-ADT theta and gamma coherence were observed during recent, compared to remote, extinction of freezing responses. Thus, the degree of coherence between RSC and connected brain areas may predict and contribute to context memory retrieval and retrieval-related phenomena such as fear extinction. Importantly, although theta coherence in this circuit increases during memory encoding and retrieval of recent memory, failure to decrease RSC-DH theta coherence might be linked to retrieval deficit in the long term, and possibly contribute to aberrant memory processing characteristic of neuropsychiatric disorders.
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Introduction
Cognitive function is associated with the concurrent activation of a distributed network of brain regions, with the synchronization of activity between these regions often directed by one or more distinct ''hubs." Disruption of activity within such networks is associated with pathological cognitive and emotional states (Grimm et al., 2009; Hamilton et al., 2011; Yu, Shen, Zeng, Ma, & Hu, 2013) , underlying the need to understand how network activity in the brain is generated and how it relates to behavior. In rodents, studies of coherent activity between brain regions has typically focused on learning, but much less is known about how network activity underlies memory retrieval or how such networks change as memories age.
One measure of network activity in the brain is the coherence of oscillatory activity across brain regions. Oscillations in the theta (4-12 Hz) and gamma (30-80 Hz) frequency ranges have been especially implicated in mnemonic functions in both rodents (Colgin, 2015; Fitzgerald et al., 2015; Kay, 2005; Vertes, 2005) and humans (Barr et al., 2009; Klimesch et al., 2001; Lega, Jacobs, & Kahana, 2012; Rutishauser, Ross, Mamelak, & Schuman, 2010) due to their role in synchronizing and integrating activity across distributed networks of brain regions (Kirk & Mackay, 2003) . Of the many regions in which these oscillations have been observed, retrosplenial cortex (RSC) is especially interesting because it (1) provides an essential conduit for the propagation of hypothalamic-generated oscillatory activity to other brain regions (Destrade & Ott, 1982) while also generating local theta oscillations during learning (Talk, Kang, & Gabriel, 2004) , (2) is 
